c ♦ 



(i2)i#KiaA«»icSr5ivr&Eiid:h,/^seaiji 



(19) n^^t^m^^mm 




(43)SISi:^MB 

2001 ^11 RSB (08.11 JOOl) 



PCX 



liill 



(10) mf^^jums^ 
WO 01/83076 Al 



(51) aieittt^S': 

(21) mtsmmm^: 

(22) SBtUSB: 

(25) aRStUHOSS: 

(26) SB^MODSg: 



BOID 24/46 

PCT/JP01/03510 
2001 ^ ^24 B (24.04.2001) 



(30) fi**x-$ : 

1tH2000-126784 2000^ ^27 B (27.04.2000) JP 

(71) tllJiAriiia$R!<^ra>«:SBI='Ol^T;: B:«:1S 
4441: Adit (NraON GENRYO CO^ LTD.) [JP/JP]; T 
210^)005 44>ig|lli!iJl|l«itiJi|l4BKBBIin<tt2 Kaiia- 
gawa(JP). 



(72) «M#;feJ:t; 

(75) 36W#/aj)HXf3|iS(=Ol^T«>*;: «»S3i(SAlTO, 
Yasuhiro) [JP/JP); t210^5 »!Sf Jliajl|«mJII«B 
XBBTlSlfi2 B;$:igfl41e3CdttM Kanagavra(JP). 

(74) ft31A: #9± WSSjt. 9t-(YANAGIDA,Masashi 
etaL) ; T222-0033 #$JI|R«Mi|i%:ltB«rtt% 
3-18-20 BENEX S-1 7ie, ffBSRSItf^VS^ Kana- 
gawa (JP). 

(81) i^^m (SfH): CN, JP. KR, SG. US. 
- «iE» 



(54) Title: FILTRAnON DEVICE. AND METHOD OF CLEANING FILTER MATERIAL CONTAINED IN FILTRAHON DE- 
VICE 



= (54) »Wd!>««i: aiiSB&<»:t/:atjiSSi>ia>3liB4^a>%»:;^9l 




..POLLOTCD MATtR OVUtnoW DRJUir KMr 



00 



o 



(57) Abstract: A filtration device (1 10) comprising a filter tank (1 1 ]) fed with polluted water, an agitation tank (122), and a screw 
conveyor (23) disposed in the agitation tank (122). A filter material (51) is received in the agitation tank (122) and in a vessel 
(1 12). The agitation tank (122) has a side opening (172), a lower opening (178^ and an upper end opening (122b). When the screw 
conveyor (23) is rotated, the filter material (51) and water (polluted water) (52) rise from the lower opening (178) to the upper end 
opening (122b) where they are agitated, with the filter material (51) being cleaned as it circulates in the agitation tank (122) and 
the vessel (112). On completim of the cleaning, a backward-flow water feed pump (18*) is operated to reverse the flow and the 
pollutants separated from the filter material (51) and flowing out arc dischaigcd into the outside of the vessel (1 12) by a dischaigc 
pump (21'). A side door (160) closes the side opening (172) by a drive means (182) only during cleaning (agitation); The filtration 
area is increased. 
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e. §1 ^ ^ MtK (c ^ ^& ^ A b TMtK * It L ^ T V> ;^ # $ 

^(Dmm^(D^^tvx\t. y X)Vit)^^mM-^n^7mx^m^m^^\i<^ 
o\zm^r^mm^m'^> T^&i3Mi)^^^7i^^mmmmzs.xvxw>^w^ 
±-^it. ^ti^t^h:^'^t>'S:xmn^nt'rm^^m^^^x;^^rz, 

bTVis;t86. mj^u^-^^^^^mzik^t^^tiiflx^'r. s^^oisd 
jiix^fflidcto, ^mu\zmmi!}mmvxnmmi^-/)m^. mmumo^m 
•^m^pvtcy). mmu<Dmmmn(Dmmz^^^B^omM'p. mmtoh 

^^x^mt. mm^^ou^^^i^'^'tfs.Ehxz.n\znmhx\^tcifis 

\ytctXX. JiaitJ&JiemU. ^^<&^jEU. »#/^ir®ia#*fctt?§^U 
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X) hmmm-^it^-o^miz^^m^i^isbrc^m^mm^mm -mmv m 
gi^io-109051 1^11-057526 'r'v\zmm:^miz^^^rmm^m}rf. 

mm^i^x^n^^^xn. T^\z^m\!^n^^vmnm^7i^^^'§S'r 
^m^mt. z<omBmmziLmvx±i^RxSTi^\zmn^^mi-}^mwm 

=L-u>^7\z^y)mnm]^^^^ji(^tii^\z±^^n^m^. ±#u 
ui!)^^m\^<mw-^nxm:s.\zm^'^^^. mn^^z^ttz^io. ^<o^m\z 
Hmx\t^mviti^n^-\'^^^m\zJSLr)^<z:tffix^^h(D'v$>^o 

xm\zmm-^nT\^^^m.7^^>i7mom'Mmm\t. ^^(Dnmz. m^M^ 
j^zsz<Dm'M\z^iom\:'r^rcib\zi^x-^nrc7i^^m^r^mmm^mv. 

tmm<D^wt0mm^pi^vx\^^^. tf3:t>t>. mmmwmz^n^izmo 

^rcmmmm\z^\'-y^mmunm^^^mp^\ziR^-^nx\,^^rzib. mmm 
\z^\-f^m.mu^r)^. ^<ofBn<Dmnm&\tm<. ^^iznmmm^no 

wyxnmz^^tix\^^t\>^^^tifix^. htcHfi-DX. m^^-^^^jvx 

^^X. ±]^b^c*®tB®AlCj;-5?S>^5fe^g« (!^il¥10-109051. -^^ m 
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11-057526 ^fflVix. m.mmmii'^^m^mLrzm.M^^mB'r^^th 
f ii t * i w t -r s <D T ^ s . 

mt ^ ntcmw ^m^^^nnx. mnmizuj^-o -^^fsii^^mxmi^ti 

m.i^r^rcib\z^x^nrzmi¥^u^'r^mmm^^L. Uj^mz^omT^ 
•^tix^if^nrcmi^^U'^m<omff^^m\:'X^^<D!^mzmm-t^umm 

^rc^t^!^witr^^<Dx^^o 
Z.ZX. m^p^^z^x-^ti^mwthxjit. m7^\z^y)mt^^tb^mti 
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\zmtiit^mnmm^mt^mxrc%<D^mmT^(o-fym^h\^^. 

7.i7^)a.-n>^7\zxy)mmtt:^j:z^mmmwmp^3^±^'r^t. 
mmmi-imi^^\z^\^>xMWiithx. mw^xmK\z^^^\f^. jin^-sj^ 

t^\zmm • siEtHbT^5S$n^*^&T&^o ^Lxz(D^^\zm7^tii)^^m 
^-^ntcmmt. ^(D±^t^mi^^\zi^mh. m^^(D±mDi)-^6m.m 
m\zmm-^n. mmm\ii^m\z^r)^^{^\zmm-^n^i!)^^xh^o 
mmmm^^iivx\t. mm^mzxy)mwm<Dr^ma=^mmLrc^m 

?>m^mmt. c(Dmmmmiz^^mi^<Dmm\zx^. mj^wi^xmi^mm 
\z^i&'^Ltb^ntimn^. ^^©^i-gpfd^wt-^rt-K-^D-g^m^g: 

^rztb\z^mmmmm\zm^^nx\^^^Mnwim^mmi'^^t\z^K>. m 
T^tsib-^^mm ' ^mLxm.7^mpi\zm^t^mm^iSi^mzm^mzmmir 

^\zmmumwmm\t. mmmmj^m^^mp^\z^x-^nrcmi^^m7^ 
ii§^^\z^^-^^^±7i^mm^m^x\,^u\^^h(Dxi^^t^\t. z(D±7m 
m^^t^f^^^^^-^^\zmxrc%(Dt'r^<oi)m^L\f^o MM-^ntcm 



4 



wo 01/83076 PCT/JP01/03S10 



© ^5?^ * ffl W IC^it-r S 21 1 # S *i e» T 2fe ^ . 

mwmp=i\zumtimi!}mx'r^<D^mmzm.±'t^^i^f)^-c^. mmmo^m 
mmmz^r). mmi^ ^vkm\zmr)^A.^z.titfi'v^^i}^^ 
Tfe-s. ssKi. Ts^v =L-ux7(Dj^mt. mwmzmfSi,-^nitr^m 

w^s^m^kmn-r^ftiibs mm<o^-h\zumw\f^<D±mMUifimmf^<m 

mmmu. mwm(D^m(Di^m^rc\tj^m\z^^x-^mt-^nrch<D^m 
^-r^®5&w*uvio mmmp^izmm-r^mMMiz^y). mmmi^m<Dm.m 
^mmr^^ti!)^x^^i!)^^x:&^o mmizmm^mz-z>\,^xhmj§iU\z^ 

^^-i^-m\zj;:r)m^^'^^m^-f3iE^um-rnit^\f^. :L<Dmmz^n 
^:t-A(D]s\mz^r). ^ ^-A^i^^ ~)U(Dmm\zKr)j^^rdmmuf)^ 
m^m-^n^tztb. )t^mmm^m(ommmi^m\z^\f^xuM^\z^^&i^ 

^^mm\z^^m'M<D" m^" t" mm" t^m^m^^wm^skm^. is 
^(D^mmmiz'^n'^mfsim^mmtt^ >it\z^y). ^^ommmm^s 
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tis tkA-^ntzmm^. m'Mmm^mT'm\^^x\,^^mnmni)^6mnwp^\z 
mriTL/ux. mww\z^\f^xhmmitfi:^^n^^'^\zmmr^ctii)ix^?>o 
mnmih^m^t. y^i7^)a.-3y^r\zj;:r)um^^tstnt^itisb\zmm 

mrcf3:mi^^miiivxmmi^nm^m\zt^m^m^^-t^j:oizvx 

mwmmmm<om^mm\t. mwi¥mi!)mT\^xmmMf>mmmn^m-& 

m\z^r). m.mm\^xmi^^m\z^m'&hisb^nrcmmmn^. ^^(dm 
\zmiiit^:t-j'<-yu~mtii^m'tm^rzh0ft^z.ti}^x^^. 

mm^iz^v^m-r^fcibiz^x-^nrcmi^^ifsLm'r^my&m^^h. mm 
isi\z^y)mi§i-^nxmt-^nftm^^mmm<Dmm^m\:^xnB(D^^\zm 
mt^m7^mm^<ommM0m^-:»mx$>ox. mmmmz.. mmm\H<om. 

^mmmmmm\Hxi^^mwt^ct^^mtt^h(oxh^. 
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mm^mz^y). mmmM^^^(D^n-mzmmt^^v\zmm-r^of)m^ 
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mmmmthxit. {i>u< thtiiBTumn^mmr^\z&^i^^-^(D. m 

dJjf^LVi. V n.-n>^7<Dm^mti^m^rc\tmnmi^mzmmM^ 

mu^^xfmi^omx^mih^^xm^\zw\)m^x^^<D!ff^^n'^m\zn 
vi, mwmtx^^) a.-n >^7<Dmm^l^Jm\zmm^mz^ r)^mm^m 

mt^^t\z^r)^ mwmp^\zmMU'^mmmx-r^<D^m±vx. mm 

i3i^. mmmfi^. mtimwm(D^m(Dnm'^rc\mm\zB^x-^mt-^tL 

•^^\z. :^mm(DmMmmp^(Dm.7^^(Dm^:&m\z^\f>x}t. m^^u^^ 
Wimf)^. MT^mp^\ziLm-^nrz. T^^^uofsiK thm.^^m\zi^^-^n^ 
mmuo)±m^^'h-M\f^^m:\z^n'enmu^^-r^t^}z. mm\z. m 
$f(o±m(o±T\z3.'Dxmx^^mmmn'&^\^. zommmazmwi^mz 

■^ntz^^omwmt. T^mn^mcxmmmni-^^mwmp^izmxr^m. 
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ffi -r ^ <fc ^ ^ fi)t T s T ^ S „ 

■^6\z. mf&mmmm^m\-i. mw^!^ifimjhxmmmi)mmmn^m 

mm\zm'r^^'^\zhxh^\^, 
^mm<D^mmm^^zfmmmmp^(DmmM<Dmw^:^m\z^fnt. ^(om 

z.t\zxr). mmmmt\m\zmj^um^mm^mmm-r^'^-mf)^f3i<. v 

mm[Hmzi^^t^m(Dm<i^(D^^^^^xmi^^(Dm^^nvrztf). mmm 
i^m^m^\^m\zif9?L^cti)'ixt. m^xmn^mz. mmmm\zmm-^nx 
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^t^'j^-mhUK. mmmmm(oviim\z^^mm^± d soi 4 o o o 
^) :io^x^mmmmmm^\z^^:^:^h<Dis.m^m^^ti!fi-^mtfs.?>, 

mT^mf^mfSi^m<v^^'r^^tii^x^^tt%\z. h-i$')ViiLxm 

^(Drcib\zm.m^i¥±-^'^^mm^i^m\zmm-t^z.tti^x^^o 
■^^\z^rz. n^T^L^^^nfsi'oxh. mmm\zmMi)mm-t^:ittii 

<Dmmi!)mmM(D±.m(ojiy\zM.^xmz^^mmmQ^^-r^t^\z. e:© 
mmm p \z \^mm^miz ^^omi^-^ nxmm m p * i§ k -r ^ mmw-^^wtn ^ 
n. ^x^ntimm^. mnm^^mxm^^x\,^^mmmni!)-^^mi^^\^\z 
^tij^/vx. m^^\z^\,^xhmm-^^^-^n^^omfSc.-^nx\i^^m^\t. 

\z^^miif^(ommt^omm-^tiftmmmwm(Di^^\zp;k^mxm^^n 
^mmzMc:bz:ti!)^^±'^n^, 

\zmmmi>mnma^mm-r^m. mm-if}^^mmm\^iz. ^^•^nrc^tcit 
m^f3imrcf3.mi^^mm\yxmT^u^mm^m\z'r^m^mm^^r^^^ 
\t. m^M(ommi!fimmu\z^r)myf^tifi\^^. fiP-feiSi§**K:.i:t):*c#i^e 
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mmttm^mm}^. ^^mz^K-^nrcmi^^mmm]^'Si\zm^-^'^^i^ 
^^^^■^ ^iz^xftm^^izu. mmmathnm-z>rm.j§iti^^^mmz^ 

m.wmn\zmmuti^'^mu^-^n. mMm\z^x-^titcmmm7^mi^\z 
mtc-^nxiaaEE-^n. mm-^nrcmm^. mwm\z:is\,^xhmT^-^n^^^ 
fc«i^$nTVi*«^«, mmmmifm:kv. R-omi^i!)m&-^nx\r^^<^ 
X. mmm'^i)^\z^miys -m^^mzmmni^fsi-^n^. 

Fig. :$imm(omT^mm(Dmi(ommj^m<Dum^^'mum. 
Fig. 2tt. Fig. 1 \z^Lrcm.mmm(D^w^m.wim^^-tmmm. 

Fig. 4\,t. mmm^ji^ismm^momm^^'rm. 
Fig. m^i^m^mmr^m^ 

Fig. 7tt. ^mm<Dm2<Dmmj^m<Dmmmm(o^m3mwim^mr?ig. 

Fig. 8tt. Fig. 7 0^7^mm(Dmnm<Dm^mi<WiMm. 
Fig. 9tt. Fig. 7 (Dm}^mm(ommmo^^'ru^i^:kJEmm. 

Fig. 1 Ott, Fig. 9©®ja^«©^i^«* 10-1 Oi^taoTSU^iJ-M 

\z^r3^Wi±fsimm. 
Fig. 1 iJi. Fig. 7 (Dmm^m\z^m-^tL^mWi^^(Dm^ii.:kmx$> 
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2^ia^t^mmmi 2^^v. jsiitjs itcctoit 

3i$n> 1 ©itf^i 3 =&jiCT> ^^b^nfcTKs 2 ' )&5^§g(D^^ 

mmi3\z\t. Fig. 3 At^f ^-5}^, mi^^'t-^-^ys.y^mo). 

tK^I 6*«@«$nT:feD. »7KWl 6 t««i^gu*ii^-r^«fis# (^2 

mm^) 17t. Bts^l 5ti^i^mt7K5 2' ^®5I-rs^^7K^tB3}^>:/l 
^Sgl 2©±g|5ffillMlCtt, «3iUT#^bbJ:'5a:*rS7K5 2*J«®«1 1 

^mm^ (m i mmm 2 ot. mmm 1 1 {czk 5 2 ^m^^'r^mtm7i^m 

lc:-en'=?nilP2 2 a. 2 2 b^^TStf^RftH^OjiJ^^f 2 2^:. TSRM 
□ 2 2 a^aiDTJiji«l 1*^&^J^«2 2 r^t;:0fSA-r Sitiii*? 5 1 :feckr/ 
7K5 2^, ^#^i2 20TBI5MP2 2 a;6^e»±^liP2 2b*T. ^it*i2 
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2 3 ak:^oD±^dtg§i^$nT:fei5. T^tt^sg 1 1 TOfc^^t e.n:fcais 

frt 2 3 bfcffl^^nT^i*. *fcXi7ij3.-n>^7 2 3©lHlfeiMlfo@^f 

tm^mm-v^^^^. x^Ua.-n>^T2 3$>:s>\,mmwm2 2^^m 
^nmm\t. Fig. 4Afc^^-rj;5fc. jt*^«2 2©^Mn^®jc:m 

1 7 tib^^fsi^m^'^^^. fsi^mm^m-i. mmm2 4<of^mm\z^'DX 

S^^nfeC^'^-Asl^-f '-;P2 5 Jl<D^:i--J^:^^'-)V2 5 {CSg^-T-S 
^7:t-A2 6 (I^Fig. 4B#fli) i:, 2 6 *|^$i!lfc@«bT3^SlEl 

^$62 |El^«fi2 7 <£WilHlO{Clie$ii:5^-i5'- 2 8 3&i^:^?). 21 Jl 

±IB^7:t-A*-r-;P2 5:feJ:r)te7;t-A2 6l?lc:f^;^T. IWIFig. 4A, 

4c\z^tJ^z>\z. mmM2 4(Di^mm\zmm-^nrc. 5?L2 9 a^&^iFa^ 
n;/s:iSiiK«)7y ^7 2 9 1. z.<owmmyyi7 2 9 cds?l2 9 afcisa-rsa 

«lj$ft3 li:. ^felE»7^;^2 9*^^'ra^llI$lll3 lfc@af$nfc20® 
:/-;vi-;^-^-3 0 am»«l3 l^a^Sj$-^5X7'>U>y3 2^ 

1 ip«i©ilK)ff2 4ja^fcigJtT'bJ;Vio 
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?55^7K*-A*-7o-#tii3i?>:7'2 1 ' tfcj;o^{!ic$n^. ^tcm^^m 

aii** 5 l:fej:rJt7K5 2 &. "^i^«2 2©TSi5MP 2 2 a tCdSA^-fr*® * 

1 2 at;:f^^T, iliSLfciijit* 5 1 :fe<t 1)^*5 2 ^Mi^S 2 2©TigPliP 

2 2 a:3&iRifcifJE-r^J;5tci«SS<fcii>:#aiT#^«r^itTt)J:Vi. $ 

aj$-B:S;ii:fcJ;t)> fiiSffi 1 1 0Jl5l$©iS)it* 5 1 <£^S5$-&?> C ttd J; 
0. •?-©lSSI5fc«ji** 5 *©*B5±UT'b<tVi. 

\H3(Dm.n^m2 2©TgBIIP2 2 liHW2 4 J; 0 K^^nXcfe t) x 

)&«^i^<f 2 2l^JCtiSAt-S©50«Bi±$nTViS. 
^^j^&'Sl 9©^1«<K#2 0 ttlliS[$nT:feD, 1 9rtt«^<bffl 

7Ktt«&4^>:/2 1 Oitii^l 1 JcJESI^n^t^tlfcTK 5 2 5^m5iU. 11 

©7K5 2«mi«m#2 0 ^®)ibTjiji« 1 1 \z^^-^n^o mmmi 1 
n, l^-fb^nfcTks 2' ttffi^i 3©7'r;u^i 4*ii3gLTffi:tf^i sic 
iiii[$nT:feD. ?^7K5JttS5i?>:/i S0^m\z^y). RttMi 5p^<omt^ 

nfc7K5 2' 6S:iioT, e:©ji3^gfi 1 0 ©^gPlcSf tti^n. 



14 



wo 01/83076 



PCT/JPOl/03510 



^(Dmm^^^z^mj§i^^^i^m\^-D^^x. Fig. 2^^xS5 

5 2®#^l&?£Xhyyf ^. i^^^ igii*J5 10fi«. 2:0SI#^<f 2 2<D± 
2«^SiS«l 1 \zM^-t^o 

DMfflP2 4*i«#«[2 2©^M^^Sk:a^T^»ib. «#«2 2 ©TSP 
MP2 2 aj5J|8iS:3^n5. 2 4 ©laiJrtXi^ U :x-n 2 3 

2 2©T]^MP 2 2 a.^m^XUWm2 2 ©JggKtff b Ane> tlS. 

bTti#ffli irtT?iEiife-rs;^:J7Ui-3>^7 2 zomu^i^mz^Y). 

m,Wm2 2MimzmX\^1tm.T^iti^ l:}3<J:rK*5 2«. )g;^±:;&©±jSIIIBP 
2 2 b*T»i2l$n?)*^ c:©ra> ;^^'j3.-n>^T2 3©±#:^3fccfcO 
aiS^S l«3?)SttSia::^0iJS»^bf «i$»2 2 ©jSSUtc::teViT«> It 

5 1 TSPPP 2 2 a;6^?>^#*f 2 2 IC^^K) t^itAf ^itii^J 5 1 

jciox^UzL-3>^7 2 3©jgiii^g5ffi:fej:r;^j«^^f 2 2nmt\z^y) 
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*fW:feSi#tt*lI*J$nSA^ 7.^7 iJaL-n>^7 2 3CD. TatllP2 2aO 

fSi^. X^^) 3.-n>y<7 2 SCDM'^mt. 7K5 2:feJ;r;jS®^5 
^ ij n-n>^T2 3®gg«®±^^T?±#b#^i:-5;^i^5iiI^fci^^-r 
SJ: *fe7j<5 2«> i>3^< tt>±jSilP 2 2 b t:feViTit 

D#<lSXf ;^^Ua.-n>^7 2 3±k:;fetj-Sjija*f 5 1 (01&^(D 

TS. $e.{C:, ®J§»1 1CD*5 2:fecl:t;fSi§*J 5 l(D±®^Mfc^r5± 

©i£A*^, mwm2 2<Dm-^^^mvf3inn\tf3i^i3:\^^, 

Km\Z\t^\Z:^5 2dS^«E'r§fc*, iiJ!lll^^$n;^c^K 5 3^*5 2f^\Z 
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3?&ijgAbfc7jc5 2 1 rtt'SiDtts^n. m^-^ntcm 

2 2izmvsi^n^fttb. mj^mi i<o±mmmL ft:, ^^^^nftmi^u 

nn 2 2 a^m^xmwm2 2X'm^-^n^t\f^^nm^ny)Mh.. mmm 

f siii§*j5 m^mi 2 si<Dm^mizB^it:Jsi^<D^^\z^r). 

mmi 3 (D^>b:^\^'rf3it>t>mwm 2 2®Ta5MP 2 2 a^si^id^'S^&r^©* 

M2 4^mm:^mz^m-^'^xr^mu2 2 a^mmL. mwm2 2\zmrz. 

fciSia^S IcfecfcCXTKS 2*t«gAT-5«>*lfiihr-5. thX. ti^izm^m 
|g|;^^tt;^^Ui-3>^7 2 3©Illte*iS^fTU, ^*i^«2 2rtfo®®1-Sjt 

iiifcjS l^XXSmM5 S^^-^tJTKB 2^. "T'^Tiijilf 1 1 tSftB^iirSo 

fcfczKs 2 0jijifc#^-r?)©«^ji^T?fe?)o 
^nT^^ifc, ®jiif 1 i]^\zn^t^mn5 3^^mi 2^\zmmr^'r 
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(Fig. 6#M). ^^\z§^^^i 9\zm^-f^ntcf$imm^2 0hmikr^o 

tJ5 103Bl[^FBlK:i|igLfc^S5 3tt7K4'TSJ[L<±#-rsJ:-5ti&<d^ 
d^esnttif. c:Jn?^55«l7K:^--A-:7D-gfHi3j?>:/2 1 ' tcJ;oT. 

mi 9rto^S5 3)&tigi;^7jc^ir. ^si 2 mzmmr ^ \z^^\iiFm-^ 

ii)glc#^$ns|fTfc:^^5fe^ffl7k5 2 Srffijllf 1 1 \zm^^'r^tth\z. #7K 
®ai5j^>7'l 8 (CtOffi:^^! 5 (C*7KLfe> #^b$n}^c7K5 2 ' Sr^ggl 
2^g|5fc#mbT, grfdJ^Sii^S (Fig. 2) ^^ffT^d CltT&^-CtS. 

eawjcff 5 «t -5 fc-rs©*^ jif^#©^^is:#< #*^k©^^*^ e)»^ b 
^<om.j^mmzm^^tircLmmMm^tMm^^xsmmmm\z^r)^ m'^mm 
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mm^m^^m(Dmm:^^~-7.-^MS. • JSiRcj^iin:^ h#i£r::'c'iitc:gij^T' 

*^e>tijii • 8isaibT^ji»i 1 \zm^vx\^>^^mm5 3 ^^§gi i^mzm 

xmmr^o Fig. m2(Dm-mmWi(Dmj^mm(o^mmmmm^^'t¥i 
g. 2 tmm(Dmmm. Fig. Fig. i (Dm7^^m:<ommm(om^i&±wi'm 
m. Fig. Fig. 7 (Dmm^9(Dmwma^^'r'Sii^^±iEmm. Fig. 1 

OJ^, Fig. 9 0jt)i^fi(Djt#<t^ 1 0-1 O^JC?{JoT§g^W(C^-r^^ 
Fig. 1 l\ts Fig. 7 (Z)JiiiS«lc:^ffl$n^l^»j^©:®^BIife 

±mx}^^o ii^. mm\zi^rcy)mm<Df^i<DmmMmtmc^Sx\z^\f^x 

a^IKiFig. 7 t;:^-r<t-5fc. j:<7)^ 2 ©HMSJ^Siroiiia^fli i o tt. 

m'^(omm^Wiiz:js^^xmwm 1 2 2i^fcSii$*5 i3&?iR^$nT:fet). ^ 

i^mi2 2 iz:^i>x%um^u-^n^.^7bmx^(Dm 1 (Dmmmmtii^m-t 

jt#<ll 2 2\zmmmi 6 0)&^K»#g:l 8 2lC j;Dg|IB"SlHgfc®D 

i^n^nx\f^^j^i)mm(omi<Dmmmmtmmr^o coiiispi e otc 

^Sl 1 2 0^g|5K:2£t;§^f^P^;^ K iW^T. ¥fco-;HtVi-5) 16 
2*t5gi!g$n> ^mil 2<Z)^®JcPry K 1 6 2 {c»ite$n;^iU > 

^164t. Z.(D^y^ 1 6 4S:M-r^X7vU >^l 6 6*«]©t)#tt^ 

nxvis. ::ne)©uy 1 6 2. u>iJ7i6 4> x7->u>^i6 6. *5 
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s. f3i^. Fig. 7Ttt. mm(Dftib\z. mmm e o tmwi^mi 82*1 

16 0 0mm\z-z>\,^x. Fig. 8 TiSFig. 1 0 ^^t>-^x^mvx 
mmt^c n^m(omnmi 2 2(Dmmi e sica. Fig. 9fcst)^<^f 

i5k:, 3)ft«&jJ>^e.mi$«i 2 20±^i 7 Oifi€lk:M^«SViSij^ 

©filiMMP 1 7 2i>m^-^nx\t^^o :i<Dmmmn 1 7 2 a. mwmi 2 2 
©R^^^injidD 0° FBmT4@mj^fK$nTViSo ;:®^®gip 1 7 2 fcji^ 

tiswi 6 0 mwmi 2 2©nfi4^0^j^a:i!isigi:}i§ft&^f * 
i^^\zm0Si-^nx\f^^ifi. ymt. mmmtsimmzm^-^n. zl(d^^\z\i 
>-jui 7 43&«j^^$nTVis. fldMiiP 1 7 2<DTn^mm\zw.um^i!)^ 
j^fig$nfc>v?faji 7 4©-gB*:^^bTVis. #j®jwi6o«, ifiig-rs 

wmi 2 2 ^c^!;En)i^fc7K5 2\t. mw^om-M^s 1 ^mmLxmm-^n. 

^tc. mwmi 2 2<DTt^\zit. mmr^mmmnn 2m\zjs^m<o^ 

(TSRUP) 17 8*^ m^-^tlX\^>^o 1 7 8 'bfiOffiMP 

17 2 tmm\z. mwmi 2 2(DBm:^i^\z^mm\z4mmm^-^nx\^^^, 
mx^ 1 7 Btt, m^(Dmi (Dmmmmomn2 2 atmmfsimm^mt^ 
mxti7 8\z}t. mifif3i<mzmn-^nrc^mtf3.^x\^^ 

^fc. mmmi e o^^mti>mW}^mi s 2icoviT> Fig. 1 1 

8 4(D5fe)^gStt±Tl::]iI/^^¥«t^lr?&:oTVi^o UyVl6 2(D. 

m^i 1 2n\z^mr^%mz\t. -tSi^<Dmm^u 1 s 6i)m^m\z^y) 
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K::feViT. t!>l 8 8 »C J; 0 iHUb pIIBJ.r?-'»:lCjgi!g$ nfciiifeeR 1 9 0S 

^JgK®^D-Xl 9 2 tdJ; Oat)nTVi^„ Fig. 1 1 {C^feV^T, tlMP 1 
5n»; HI 6 2©igR^t>^n-€'n^i^, -K^i^T^-ro Fig. 1 1 fccfe 

^^11 2 ©ffi9Mfc?^fifcUfcSlf^?l 1 9 4fc«. H 1 6 2 iSr^J^f 

^■^m^^i 9 6)&t^D#tt ^nso 3^j^gp*ri 9 6\t. 9 4i^ic 

5it)#tt?>nTW§tt 2 0 0 ^^^t^-^niif^l 9 St. ^(D^mii^l 9 8 

PL^iit 2 0 2 1 1 2 ©|^gfiOT^Jt#: 19 8 fcHS^nT, 

'^a-X2 0 4*H5£t-*^D-XS[#SB#2 0 6 6,eifig$n«. 

^i#(*:19 8«. ^MISTfeD, ^'^fcRJ^WUP 2 1 4*^f 
tRt^&Mb> ^ggi 1 2 DSJt^n^o HP 2 i 4©, i 

2 ©f^ffia$U:a'{;:^^F*3gj{;:«^ R^5|:»i©U::^2 i 2f)^~^\zm^^tix^^^o 
«iStj-2 0 0«, i^gffi*«}!lttLT:fe?)^ l^^©ftS^&^-rsji?-;i/>^3-i' > 

h 2 0 8 ^mm'^m\z^^-t^^'^m^-^nx\f^^o m^n2 o o^^it^t: 

1 9 8®iaP2 1 4fc:i3S$tiS. -^^i^l 9 8©^^fc:ttflF$^g8#2 o 

2 0 2«. RJ^©MP 2 1 8 <&^f SHtKt^©^M^*jTfet). MP2 18 

©f*gig:fc«R^4^©u:;^2 2 o*^^s$nT^5D. i:©ur^2 2 o tmm<D 
^mWl 9 8©U'/2 1 2 JC<J;0^Stt2 0 O50«^J#$ns. 3j^-;i/i?3-1' 

> h 2 0 8^4, *^fcDy H 1 6 2 ^wmt^nmuz 1 o*«j^BJc$n;fe^ 

tfe©^JIISR*irT?*0. «iStt2 0 OK:^S^^£Rrig»r^i#$ns. n-/Hl 
6 2«. j:©Jlii?L2 1 oPi^mWi-^m^z.^m'^n^tmZs i 2fc: 

Oy H 1 6 2(0^^U^1 9 6 ili^J.-:?^^ 1 1 2 <Dnm\Z\t. WSv^O 
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'^o-xi 9 2 tmm^3.^mm(D^u~x2 o 4f)m^^nx\f^^o ii<o^. 

mumm^^vxif^^o ^n-X2 0 4(D%mtny his 2\zmMm^-^ 
nTcV]n^U2 1 9\zmmm^-^n. M«^n-x^#gp** 2 0 eici^g 

^tlTVi^. Bn^M2 1 9ftn^y H 1 6 2 fci^^-T^:^'^ h 2 2 1 fcj; 0 

s^i^nTViS. ^rzF]nuU2 i sfttti. hi e 2©^^fcjEgET 
^Ay^>2 2 sffimm-^nxif^^o c:nK:<kD. iiisit2 o oo^aj^^a. 

Dry H 1 6 2(0^t^U2 2 2 fc«^®2 2 4*«|^^$n, Jl©^® 2 2 

4 IdLJ^OU >^ 1 6 4©-§^(C?^figbfcfi5^2 3 5*«^-&bTVi^. U > 
;^ 1 6 4«||ll2 2 8 ^cJ;D^Jt$nT:feO^ U >^ 1 6 4 ©fi&JigfiXT U 

6 6©f^iljflll2 3 0 fC^i^^nTVi^. U 1 6 4©«I2 2 8 

1 2©^#jt:®t)fd-ttenfc:/^^y h 2 3 2fc. Mfrte)tiTViSo 

j:nK:<tO. U >^ 1 6 4tt, 'f^l!l«l2 3 0©#ltSSIii*D-/ H l 6 2©. 

Fig. 1 i\z^vf^-&:k^]^(omwi\z^xxmmMi e o^mm-r^^'D\zm 

'Aiz. :i(Dm2(Dmmmm}z:^if^m}^^ 5,1 <D^m:^m\z^\^^xmm 
r^o ^r. mm(omi(onmj^m<Dm^tmm\z. ^t^bffi7K#^$&5J^>y2 

1 ©3iii^{?JhUT, 7)C5 2®^*&<£:^ hyy-rsi:^:^^. ^ 1 2 

©t#. mmmi i ifccfettsTKB 2©±m (tk®) itLmnfimwrni 22© 

±)^||P 122 b J:D 'b±(c?5:^7S:Vi^<5lc. tKS 2 ©#^Jja^x h y ^f^o 

^*5. liji*^ 5 1 0m\t. ^(Dmwmi 2 2 (D±^mu 122 h&^Tou^ 

}VXl&^X. :t-A*-7n-S^ai#IS<i:UT©#^il&Wl 9 JJ^T© l/'^;)/ 1 

5 J; 5 iciill^^f 5 j: t ttM j^©m 1 ©HJfiJ^^ t I^^TabS. 

J^K:. «7Kff 1 6©#7K^ffi>i?>yi 8©Sfe*<?Jl:f Sttfcfc. ^2 

7*s®-rso ii<of^m\z^v.. y^}v^-i4^:ft-vx&t}^ 
5 2«ji)i<f 1 1 1 fci^srso 
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lCEEii$-&5. 2:nfcJ:D*5 2' \t. Itigffi 1 1 1 t^CjS^SSSbTitigtJ 5 
WiLxmMMl 6 0 S^^-r^it'bfc:, 7.^U^L-n>^7 2 ScD^-^ 

-2 3 aomn^mp^t^o mmmi e o<Diamt7>^UaL-n>^T2 3 

^-:$'-2 3 a txTS^U 6 6 \Zi!f^ifi^. Mt^M 5 1 ©mil^)J)«iJ>3^ < 

ti^^tLT. mx^i 7 8^m^xmwmi 2 2®jssBfc#LAnen-5. 

0. 2 2jisg|5K:gSAL7tSji*J5 i*5.fct;r*5 2tt. jii^±:;&®± 

)^MP 1 2 2 b^T^SI^ti^, JKDfc^lr. iSjg*r5 1 

LXm^^n^o i«#i|f 1 2 2©±l8g§iP 1 2 2 a*T±#L. ^Mbfc 

i(D±^\z]\wAmmir^'d^. m^mm<DMmtth\zm'Am7^mi 1 1 
(Dr:&\z^W}L. nm^^ti 7 s^m^xmwmi 2 2xm^-^n^o z. 
©frStt. mi^cDmi (DmmMm\z^^^xT^mn 2 2 aSr)ioTm#ffi2 

iiiiffif 1 1 irt©®ji*J5 if)mm-/3:<^^-^nrc^. mm^mi b2\z 
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1 2 2F»9f;itt. iSj§*J 5 1 ;{)«BoTVi^. 

Sji^^d^ip]±-rs. */c. m#^ti 2 2fc^ic:7K*«iisn*©T. j^n^TK 
mmnj^w-mit^n. mwmi 2 2T'©}tii.i:ffi^oTjtii©$a^7&tiB]±b> 

jDjETT^ffl-rs:©^, mnmi2 2t^^ii2t^mw^^(Dm^ 
hi3i\r^:7.7— mm^m tiislt. 2 2©^?^. ^si 1 2© 
1^ ^ i»±r ^ t ;j>tM * u . 
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wmpixonmy^^v ZL- u> ^7 ommz ^^mw^m \z^y)mmmMm 

(3) mmmMMm^i^ti^^ mm^mzj:r)mmrmma^mmLrc^miz 

mmr^T^^Wimt. mmMummizj^^mmm<¥(Dmm\zj;:y}. mmmm 
n^p^xmmma^mmiznm'&htb^nrzm^mnm'mt:. 

(4) MfBiSii^^ife#*i^d?. mmmmp^\z^x-^nrcmi^^mmm.mmfH 
mz^^-^'^^m^^m^-^^izm^rcct^i^mtt^m-si^ommmzyM 

(5) mmmMti^w^mm\z^^m.mti<DmwtwiBU'^t^w^m^^^ 
mmm^-^6\zm^rc:it^i^mt'r^m^(DmmmimiS)^^f^sm\^^'rn 

(6) mmm^mmf)^. {}^f3i< thmmyumn^mm-t^\z^^i^f^(D. 
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^m\z'r^m^mm^^r^^t^^WLfr^m'^<Dmmm8mmm<D^T& 
mm, 

(10) WiBT.^^) a.-u>^7<Dmmm> mmmmmti^mcx\f^^z.t^ 

(11) mmmnmm^^-H)^. mmmni^mi}mT vxmimmmf)mmm 

nt::. m^-^nrc^rc\tm^f3imrci3imw<oi^m\z^r)^ mmmT^mnxm 
mmwMm\zmM'^\^ib ^ntzmmmmmM^. t}im^^<oi'v^\zmm-ri 
't-j'^-yu-mm^'^^m Pitch <Dx^^:it^mwLt-t^mi^<Dmmm 

p^mzmm^'^^iiB^^m^-^^izmxrcct^i^mtr^m^ommms 
mmmwm\zi5\,^x%mM'^mx$>^^t^w^ft^m-^o)m^ 2 mm 
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(15) mmmm^mmmmnfi. tj^mmmnrnz^m-^nft. Tm^^i^^p 

(16) flfBiSgSm^®*^ MI3Mifl^g!l::J;DMST8B§lP?£l90U:fe 

mi^^^m-r^m^mmt. mim^^mm\z^^mmmi^(Dmmz^r). m 
Bm.7&mf^-vmmmi^mmizmmiiiytb^nrzmmmm<&Mt:. mm^mo) 
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(1 8) mmmM^^^mm\z^^mmu<Dm^tmmmmii^my)mx^ 

(19) mmmmmmi}^. :i^i3i< iihmmymn^mm-r^iz^^i^^-^ 
mmmm^m}z^y)m^mmm^mm'iivtbx. t^mmmmm^m^ 

^mu^m\:^rt^mm.mmi!)^^t^^mwmpi\zm?<t^f^Bm7^^^^xsm 

mmmi^t^. tfS^mwm(Dmmm\f^iiLm<Dmaf)^^mmmmm\zmm-^'&. 
mmu'^mMmmm^^Mom^m'^mmmwm^mmhrcmz. ^mmm 
^mz^r)tflimmmm^mm'^hi!b. wsmmwu^^izj^^-r^wimmmu^ 
^■amtmw<Dm±mf)^^ mmm7^m\zmm-^nrcmz. mm:^^^)a.-u 
>^7os^^#±b. mmmnmBi^mz^K}. tamfsmmn^mim^M 
0f^3\zmiiit^z.t^^WLtt^mi^(Dmmf^i ammmouMmmiHo 
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(2 0) mummmniK mmmwm(D^m<o^m^rzimmiz^'oXpsmt 

(2 1) mmmm^m^mmi!)^> mtmmm\^\ziLm'^nrc. Tm^^u<i> 

\zm-f^nrc7.^^)3.-a>^rt. mf^&mw^f^'V(Dmwi^mizj:r>mm 

wm<oyumo^mcxmmmj^m7b^^mBmwmn\z^A-t^wimmmi 
mmm^^^^±^-^'&'::>-=>uW'^'&x. nmmt^^i^\z^^^xmmMmM 

m^-e:. mmmmm[N(Dtt!BmmU(ov^^mi!)m^f^ww^m'mvrc^\z. 
nrnm^mz^x). mmf^mmn^mm^^(DMizmm'r^^t^wwit 

i^m't^mmmmiz^y)mi^^mtii-^'^xmBmm*t^nm^M}zLrc^\z. 

m^&mmm\zxy)mtm'®mn^mmir^:Lt^wwLtr^m-^(DmmfB2 
1 mmm(omi^mmp^omm^i<D^^:^mo 
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^2 im'^r^^tmz 3mBm<Dmmmmn<om7&U(Dmw:^fk, 
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1-1 3ttttjE$*l.fc ; iB^St3a)li*a)@a 1 4-2 4f±Btt;Tffe>*lfc ; 

(2) mmm'^min^mifi. mm^mi:^^^mmymmn^mmLtc^m\zi5\,^ 
u-mm^mt^myLtz%0x:$)^:iii^!^Witnm^(ommnimmm(o^ 

So 
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(10) mmm^mm^mifi. mmmwwmmjLxmmmmmifimmmmm 

So 
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